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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Perform injection molding of the light-transmission nature resin 1 at a first shot, and injection molding of the optical cover 
nature resin 2 is performed at a second shot. Into the optical cover nature resin fabrication portion 2. by this soma, are isolated from 
2a, and are the two-color-molding method of a keytop with isolation partial 2b surrounded in the forming portion 1 of a light- 
transmission nature resin, and it sets at a first shot. While establishing the 1st narrow passage 8 which carried out opening to the 
tooth-back side in the proper place of the light-transmission nature resin fabrication portion 1 which hits the tooth-back side of the 
space 7 where this soma part 2a of the optical cover nature resin fabrication portion 2 should be fabricated Establish the 2nd narrow 
passage 10 which carried out opening to the tooth-back side in the proper place of the light-transmission nature resin fabrication 
portion 1 which hits the tooth-back side of the space 9 where isolation partial 2b of the optical cover nature resin fabrication portion 2 
should be fabricated, and it sets to a second shot While filling up the space 11 for partial fabrication of the metal mold 4 of another 
side for towage with the optical cover nature resin 2 with which the space 7 for fabrication of one metal mold 5 was filled up through 
the 1st passage 8 The space 9 for isolation partial fabrication of one metal mold 5 is filled up with the optical cover nature resin 2 
through the 2nd passage 10 from this space 1 1 for partial fabrication for towage. The two-color-molding method of the keytop 
characterized by partial 2c for towage of the optical cover nature resin in the aforementioned space 1 1 for fabrication remaining in 
metal mold 4 when a knock-out pin 18 separates a keytop from metal mold 4 after carrying out the mold aperture of the metal mold 5 
and 4. 

[Claim 2] The two-color-molding method according to claim 1 which divides partial for fragmentation 2of optical cover nature resin in 
2d [ of portions for fragmentation of the optical cover nature resin in partial 2c for towage of the optical cover nature resin in the 
aforementioned space 11 for fabrication, and the 1st passage 8 ]. and 2nd passage 10 e with partial 2c for towage of an optical cover 
nature resin when a knock-out pin 18 separates a keytop after carrying out the mold aperture of the metal mold 5 and 4 of a second 
shot 

[Claim 3] Fabrication of the keytop showing the character which has two or more isolation partial 2b of the optical cover nature resin 
surrounded in the light-transmission nature resin portion 1, or a figure. Or a character with isolation partial 2b of the optical cover 
nature resin surrounded in the light-transmission nature resin portion 1 and a figure are set to fabrication of the keytop to express 
[ two or more ]. The two-color-molding method according to claim 1 or 2 of extending the space 1 1 for partial fabrication of an optical 
cover nature resin for towage, and forming two or more pins 14 for the 2nd passage formation corresponding to the aforementioned 
isolation partial 2b. 

[Claim 4] By moving up toward one metal mold 3, forming a slide pin 16 in the metal mold 4 of another side, and retreating this **** 
slide pin 16 toward a direction opposite to metal mold 3 after a first shot When the space 1 1 for fabrication of partial 2c for towage of 
an optical cover nature resin is made in metal mold 4. an undercut 6 is beforehand prepared and put on the medial surface of this 
space 1 1 for fabrication and the mold aperture of the metal mold 5 and 4 is carried out after a second shot The claim 1 and claim 2 
which left partial 2c for towage to metal mold 4 by 2f of undercut portions of the lateral surface, the two-color-molding method 
according to claim 3 or 4. 

[Claim 5] The claim 1 and claim 2 which projected partial 2c for towage from metal mold 4 by having prepared up partial 2c for towage 
of the optical cover nature portion which remained in metal mold 4 in metal mold 4. and advancing a slide pin 16 after it carries out the 
mold aperture of the metal mold 5 and 4 and a knock-out pin 18 separates a keytop from metal mold 4 after a second shot the two- 
color-molding method according to claim 3 or 4. 

[Claim 6] The claim 1 which extends from the light-transmission nature resin fabrication portion 1. and formed the wedge rib 23 which 
projects in the position equivalent to the space 9 of a for [ isolation partial fabrication ] of the optical cover nature resin fabrication 
portion of a second shot with the light-transmission nature resin of a first shot the two-color-molding method according to claim 2 or 
3. 

[Claim 7] The claim 1 and claim 2 which use polyacetal resin, polyamide resin, or polypropylene resin for the light-transmission nature 
resin of a first shot, and used styrene resins, such as ABS plastics, for the optical cover nature resin of a second shot a claim 3, a 
claim 4. the two-color-molding method according to claim 5 or 6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the two-color-molding method of the keytop of the illumination nature used for various 

inputs, such as a car radio, a car stereo, and a push-button phone dial. 

[0002] 

[Description of the Prior Art] When fabricating a character and a figure portion by the light-transmission nature resin, fabricating the 
other portion by the optical cover nature resin and fabricating a keytop. in the keytop showing characters and figures, such as "O" and 
"A" As shown in drawing 1 7 and drawing 1 8 . isolation partial 22b surrounded in the forming portion 21 of the light-transmission nature 
resin describing the closed contour other than this soma part 22a which fills the outside space of the forming portion 21 of a light- 
transmission nature resin will exist in the forming portion 22 of an optical cover nature resin. 

[0003] By the conventional two-color-molding method, a sliding mechanism is formed in the metal mold of a first shot, and in order to 
slush the optical cover nature resin 22 into the space for isolation partial fabrication at a second shot, passage like a tunnel is formed. 
This passage is extended from this soma part 22a of the forming portion 22 of an optical cover nature resin, and since it has passed 
through some backs of the light-transmission nature resin fabrication portion showing a character or a figure, when the space for 
isolation partial formation is filled up with the optical cover nature resin 22. an optical cover nature resin will be left behind to the 
passage concerned. 

[0004] Since optical cover nature resin partial 22c in this passage becomes a shadow and appears in the light-transmission nature 
resin fabrication portion 21 when putting the light sources, such as an electric bulb and light emitting diode, on a tooth-back side and 
carrying out illumination use of the keytop. it is reducing the legibility of discernment of the character in the portion concerned, or a 
figure. Moreover, since the configuration structure of the sliding mechanism for passage formation is complicated, golden die making is 
not easy and manufacture cost becomes high. 

[0005] Moreover, using a polycarbonate with the permeability of light. ABS plastics, methacrytic resin, etc. for a light-transmission 
nature resin fabrication portion as a typical material for creating the keytop of illumination nature by the two-color-molding method 
conventionally, and using the polycarbonate which does not have the permeability of light in an optical cover nature resin fabrication 
portion, ABS plastics, etc. is known. 

[0006] Thus, when the combination of the resin used conventionally performs two color molding, in a second shot, the plane of 
composition of two resins welds [ the light-transmission nature resin by which cooling solidification was carried out after the first shot 
end ] by pouring of heating melting and the pressurized optical cover nature resin, an interface exists, and it is unified as if there was 
nothing. 

[0007] Thus, in the state where the plane of composition was welded, as shown in drawing 1 9 , the rate at which the light irradiated 
with the degree of incident angle behind behind the light-transmission nature resin portion reflects in the interface of a light- 
transmission nature resin and an optical cover nature resin, and is emitted out of a keytop decreases, reduces the luminosity of a 
character or a figure, and reduces legibility. 
[0008] 

[Problem(s) to be Solved by the Invention] Therefore, in order for an optical cover nature resin fabrication portion not to remain behind 
a light-transmission nature resin fabrication portion and to check weld of the interface of a light-transmission nature resin fabrication 
portion and an optical cover nature resin fabrication portion, the purpose of this invention is bright and is offering the two-color- 
molding method which can fabricate the keytop excellent in the legibility of discernment of a character or a figure. 
[0009] 

[Means for Solving the Problem] When it explains using the reference mark in an accompanying drawing, hereafter the two-color- 
molding method of the keytop of this invention Polyacetal resin or polyamide resin which has the permeability of light at a first shot. 
Injection molding of the light-transmission nature resin 1 which used polypropylene resin is performed. Irjection molding of the optical 
cover nature resin 2 is performed by styrene resins, such as ABS plastics which do not have the permeability of light at a second shot. 
It is isolated from this soma part 2a into the optical cover nature resin fabrication portion 2, and there is isolation partial 2b surrounded 
in the light-transmission nature resin fabrication portion 1. 

[0010] While establishing the 1st narrow passage 8 which carried out opening to the tooth-back side in the proper place of the light- 
transmission nature resin fabrication portion 1 which hits the tooth-back side of the space 7 where this soma part 2a of the optical 
cover nature resin fabrication portion 2 should be fabricated in a first shot The 2nd narrow passage 10 and the wedge rib 23 which 
carried out opening to the tooth-back side are prepared for the proper place of the light-transmission nature resin fabrication portion 1 
which hits the tooth-back side of the space 9 where isolation partial 2b of the optical cover nature resin fabrication portion 2 should be 
fabricated. 

[001 1] In a second shot, while filling up the space 1 1 for partial fabrication of the metal mold 4 of another side for towage with the 



optical cover nature resin 2 with which the space 7 for fabrication of one metal mold 5 was filled up through the 1st passage 8. the 
space 9 for isolation partial fabrication of one metal mold 5 is filled up with the optical cover nature resin 2 through the 2nd passage 10 
from this space 1 1 for partial fabrication for towage. , . >. 

[0012] Although the mold goods which remained in metal mold 4 are proj cted by the knock-out pin 18 from metal mold 4 after pumng 
apart the metal mold 5 of another side from one metal mold 4. a resin is divided around the portions 2d and 2e for fragmentation of an 
optical cover nature resin fabrication portion at this time, and only partial 2c for towage of an optical cover nature resin remains in 
metal mold 4. Thus, illumination use of the fabricated keytop is carried out in the light sources, such as an electric bulb and light 
emitting diode, at a tooth-back side. 

[0013] . . 

[Example] the example of illustration — metal mold 4 — the first shot bottom — the metal mold and second shot bottom — it 's ^jsed 
also [ metal mold / both ] this metal mold 4 — a first shot top — it moves up toward metal mold 3. and the slide pin 16 is formed the 
bottom — metal mold 4 — standing — a slide pin 16 — a top — when it is in the position which moved forward most toward metal 
mold 3. the undercut 6 is beforehand established in the part to which it stands and which the upper-limit section side of a slide pin 16 
contacts 

[0014] a first shot top — the position corresponding to the space 7 where, as for the pillar-like pin 1 3 for the 1 st passage formation 
attached in metal mold 3. this soma part 2a of the optical cover nature resin fabrication portion 2 should be fabricated in a second shot 

— the character section of a light-transmission nature resin, or the space 17 for figure section formation — projecting — a soffit side 

— the bottom — metal mold 4 stands and it is close to the upper-limit side of a slide pin 16 

[0015] moreover, a top — the pillar-like pin 14 for the 2nd passage formation attached in metal mold 3 is projected to the character 
section or the space 17 for figure section formation in the position corresponding to the space 9 where isolation partial 2b of the 
optical cover nature resin fabrication portion 2 should be febricated in a second shot, and a soffit side stands it. and it is close to the 

upper-limit side of a slide pin 16 . j- . . ■ u- u • j. j j 

[0016] moreover, a top — to metal mold 3. it is lower than the surrounding space 17 for figure section fabrication which is extended 
from the space 17 for figure section fabrication of a light-transmission nature resin, and projects to the space 9 where isolation partial 
2a should be fabricated, and space 17a for wedge rib fabrication of a thin wall configuration is prepared in the position which does not 
contact the side attachment wall of the space 1 7 for figure section fabrication at it ... 
[001 7] the first shot shown in drawing 3 from drawing 1 — setting — the light-transmission nature resin 1 from a well-known injection 
^jnit — a top — the top from the resin inlet (tunnel gate) 12 of metal mold 3 — the character section of metal mold 3 or the space 1 7 
for figure section fabrication, and space 1 7a for wedge rib fabrication are filled up 

[0018] the first shot top after fabricating the character section or the figure section by the light-transmission nature resin 1 — metal 
mold 3 and the bottom — if the mold aperture of the metal mold 4 is carried out. it samples to the point of a pin 13 at the half-finished 
products of a keytop. the 1st passage 8 is formed in marks, and the 2nd passage 10 is formed in the remains of sampling of the point of 

[0019] It was shown in drawing 3 after the forming end of a first shot — as — the bottom — metal mold 4 — standing — a slide pin 16 

— a top — if it is made to retreat in the direction opposite to metal mold 3 (i.e., if it is made to move downward) — the bottom — in 
metal mold 4. the space 1 1 for fabrication of partial 2c for towage of an optical cover nature resin is made the bottom — the 
aforementioned undercut 6 of metal mold 4 appears in the part which hits the medial surface of the space 11 for fabrication 

[0020] the second shot shown in drawingj. from drawing 4 — setting — the optical cover nature resin 2 from a well-known injection 
unit — a top — the top from the resin inlet (side gate) 15 of metal mold 5 — the space 7 for fabrication of metal mold 5 is filled up 
this optical cover nature resin 2 — this space 7 for fabrication to the 1st passage 8 — letting it pass — the bottom — the space 11 
for partial fabrication of metal mold 4 for towage is filled up — having — further — again — this space 1 1 for fabrication to the 2nd 
passage 10 — letting it pass — a top — the space 9 for isolation partial febrication of metal mold 5 is filled up the bottom — of the 
undercut 6 of metal mold 4. 2f of undercut portions of a convex is formed outside at the side of partial 2c for towage 
[0021] The wedge rib 23 projected to the space 7 for fabrication at this time remains with the configuration maintained which deformed 
with the heat and pressure of the optical cover nature resin 2 which flowed into the space 7 for fabrication, and deformed with cooling 

of the optical cover nature resin 2. and solidification. . 

[0022] the second shot top after fabricating the inside space and outside space of a character by the optical cover nature resin 2 
metal mold 5 and the bottom — if the mold aperture of the metal mold 4 is carried out — the bottom — the keytop containing partial 
2c for towage remains in metal mold 4 further the bottom — since a tension load concentrates and is added to partial for division 2e of 
the optical cover nature resin in 2d of portions for division of the optical cover nature resin in the 1st passage 8. and the 2nd passage 
10 for the 2f of the aforementioned undercut portions when a knock-out pin 18 separates a keytop from metal mold 4. as shown in 
drawing 6 , the optical cover nature resin fabrication portion 2 is torn off and divided in these parts 

[0023] If polyacetal resin or polyamide resin, and polypropylene resin are used as a light-transmission nature resin at this time and 
styrene systems, such as ABS. are used for it as an optical cover nature resin like this invention, since weld by the contact surface of 
a light-transmission nature resin and an optical cover nature resin will be checked, partial 2c for towage of an optical cover nature 
resin is easily separated in 2g of interfaces of the portion for towage in contact with the light-transmission nature resin. 
[0024] Moreover, in the state where it is not welding to the surrounding light-transmission nature resin 1. it dissociates and isolation 
partial 2b of the optical cover nature resin which remained in the keytop at this time does not drop out, either, in order to act as a 
wedge at which the transformed wedge rib 23 turned. 

[0025] in order to slush the optical cover nature resin 2 into isolation partial 2a — the bottom — it was fabricated in metal mold 4 and 
partial 2c for towage of the optical cover nature resin used as a tension means at the time of fragmentation was shown in drawing 7 — 
as — the bottom — it moves up in the vertical direction of metal mold 4. and a slide pin 16 projects compulsorily from the space 1 1 

for fabrication ... . u- u j 

[0026] the bottom which forms 2f of undercut portions in the side of partial 2c for towage — frictional resistance which stands 



although kicked, escapes from the undercut 6 of metal mold 4 at the time of ejection by the slide pin 16 from which It does not escape 
from the space 11 for febrication in case partial 2c for towage separates a keytop by the knock-out pin 18, and comes out — or it is 
set up so that it may be caught and resistance may be obtained The side configuration of partial 2c for towage is not limited to this, 
but can be variously changed within limits which can attain the aforementioned function. 

[0027] In for example, the case of the keytop showing the character which has two or more isolation partial 2b of the optical cover 
nature resin surrounded in the light-transmission nature resin portion 1 as shown in "B". or a figure or in the case of the keytop to 
express [ two or more ], the character which has isolation partial 2b surrounded in the light-transmission nature resin portion 1 like 
"AB". and a figure As shown in drawing 1 5 from drawing 10 , the space 1 1 for partial fabrication of an optical cover nature resin for 
towage is extended, and the pin 14 for the 2nd passage formation and space 17a for wedge rib fabrication are added to a necessary 
part corresponding to the number of isolation partial 2b. 

[0028] The optical cover nature resin 2 is filled up with this example into the optical cover nature resin 2 via the space 11 for partial 
fabrication for towage from the 1st one passage 8 by two or more space 9 for isolation partial fabrication. About other composition and 
operations, it is the same as that of the aforementioned example. 
[0029] 

[Effect of the Invention] By this invention method, partial 2c for towage of the optical cover nature resin formed in the metal mold 4 of 
a second shot at the time of casting of the optical cover nature resin 2 as mentioned above When a knock-out pin 18 dissociates from 
metal mold 4. it will be separated from partial for division 2e of the optical cover nature resin in 2d of portions for division of the optical 
cover nature resin in the 1st passage 8, and the 2nd path 10. Since it does not remain at all in the keytop of a final product and the 
keytop excellent in the legibility of discernment of a character or a figure is obtained. [ that a shadow is made into the light- 
transmission nature resin fabrication portion 1 at the time of illumination use of a keytop ] 

[0030] Moreover, in order to use polyacetal resin, polypropylene resin, and polyamide resin as a light-transmission nature resin and to 
use the styrene resin represented by ABS plastics as an optical cover nature resin By changing variously the pressure which joins a 
keytop in order that a light-transmission nature resin and an optical cover nature resin may not weld in case metal mold 5 is separated 
after a second shot end, or in case the ejection pin 18 is projected and it dissociates from metal mold 4 It exfoliates in 2h of wall side 
interfaces where a light-transmission nature resin and an optical cover nature resin contact, and the thin space 24 which is the layer 
of air can be made. 

[0031] By the conventional two-color-molding method, when the light source is made to turn on from a keytop background, since the 
light-transmission nature resin and the optical cover nature resin are welding by the contact surface, it has an angle in a light- 
transmission nature resin, and the size of refraction at 2h of wall side interfaces of the light which carried out incidence is decided by 
the difference of the refractive index of a light^b^ansmission nature resin and an optical cover nature resin, a light-transmission nature 
resin and an optical cover nature resin — a kind — things — when a resin is used, the amount of the light which the difference of the 
refractive index in 2h of wall side interfaces has them, and reflects it at 2h of wall side interfaces since the rate of an optical refraction 
of many resins used for two color molding (nD) is in the range of 1.4-1.6 generally, and is emitted to the exterior of a keytop is 
decreased [ few ] 

[0032] Since the difference of a 2h [ of wall side interfaces ] refractive index turns into a difference of the light-transmission nature 
resin 1 and the air space 24 whose rate of an optical refraction (nD) is 1.0 by the two-color-molding method of this invention to it. 
Compared with the case where resins weld, the difference of a refractive index is large, as shown in drawing 20 , the amount of the 
light which reflects at 2h of wall side interfaces, and is emitted to the exterior of a keytop is made to increase, and the bright keytop 
excellent in the discernment nature of a character or a figure is obtained. 

[0033] In addition, exfoliation of 2h of wall side interfaces where such a light-transmission nature resin and an optical cover nature 
resin contact Although it is generated with the pressure which joins a keytop in case especially a means is provided and metal mold 5 
is separated after a second shot end as there is nothing, or in case the ejection pin 18 is projected and a keytop is separated from 
metal mold 4 For example, if the keytop which established the undercut which is the grade in which an optical cover nature portion 
does not fall out from a light-transmission nature resin fabrication portion in metal mold 4, or was separated from metal mold after the 
forming end is bent by hand or a pressure is applied using a fixture, much more positive exfoliation can be performed. 
[0034] 

[Effect of Example(s)] Since the pillar-like pin 13 for the 1st passage formation, and the pin 14 for the 2nd passage formation are 
formed in the metal mold 3 of a first shot, the 1st passage 8 is formed in the remains of sampling of this pin 13 and the 2nd passage 10 
was formed in the remains of sampling of this pin 14, the sliding mechanism for forming the passage of the optical cover nature resin 2 
can be omitted, and the manufacture cost of metal mold can be reduced. 

[0035] Since it moves up toward the space 11 for partial fabrication for towage to the metal mold 4 of a second shot, a slide pin 16 is 
formed and partial 2c for towage was projected from the space 1 1 for fabrication by this **** slide pin 1 6. cleaning of the metal mold 4 
concerned is simplified, it can move to a next molding cycle immediately, and the working capacity of febrication is good. 
[0036] In fabrication of the keytop showing the character which has two or more isolation partial 2b of an optical cover nature resin, or 
a figure, or fabrication of the keytop showing two or more characters with isolation partial 2b, or figures When the space 1 1 for partial 
fabrication of an optical cover nature resin for towage is extended and two or more pins 14 for the 2nd passage formation are formed 
corresponding to isolation partial 2b Since two or more space 9 for isolation partial fabrication can be filled up with the optical cover 
nature resin 2 from the 1st one passage 8, processing of metal mold becomes easy and can make manufacture cost cheap. 
[0037] 

[Example 2] In order to use polyacetal resin (lupital F40 by Mitsubishi Gas Chemical Co.. Inc. -03) and to compare with polyacetal resin 
as a light-transmission nature resin of a first shot in fabricating a keytop by the two-color-molding method of this invention, 
polycarbonate resin (you pyrone [ by Mitsubishi Gas Chemical Co.. Inc. ] H3000R). methacrylic resin (VR[ by Mitsubishi rayon 
incorporated company ]- 40), and ABS plastics (JSR[ by Japan Synthetic Rubber Co.. Ltd. ] ABS55) were used, and the character 
portion was fabricated. 



i 



[0038] Next the keytop which covered the circumference of a character using the ABS plastics (JSR[ by Japan Synthetic Rubber Co.. 
Ltd. ] ABS38B) colored black as an optical cover nature resin of a second shot was created, the same light source was made to turn 
on from a keytop background, the visibility by viewing was tested, and the result of Table 1 was obtained. 
[Table 1] 
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[0039] 

[Example 3] In creating the character keytop of "R" which is the character which has an isolation portion by this invention method as 
shown in drawing 1 6 A keytop without a wedge rib is fabricated by the two-color-molding method of the same method as this invention 
except having used the metal mold which does not prepare a wedge rib for the isolation portion of a character. Next, the portion of the 
character which surrounds an isolation portion into an isolation portion was not contacted, but the keytop which has a wedge rib from 
the portion equivalent to a character using the metal mold which prepared the low of height and the wedge rib of a wall configuration 
with a thickness of 0.3mm was fabricated. 

[0040] The pressure needed since a pressure is applied from the rear face of two kinds of this keytop and an isolation portion falls out 
was measured, and the result of Table 2 was obtained. 
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In addition, as a light-transmission nature resin, polyacetal resin (lupital F40 by Mitsubishi Gas Chemical Co.. Inc. -03) was used, and 
the ABS plastics (JSR[ by Japan Synthetic Rubber Co., Ltd. ] ABS38B) colored black as an optical cover nature resin were used. 
[0041] Although the tabular rib of the rectangle which does not contact 2h of wall side interfaces of a surrounding character portion as 
a wedge rib 23 was prepared in the aforementioned example On practical use, into a flaw and an isolation portion, if defluxion of an 
isolation portion is in the state with which an optical cover nature resin can fully be filled up Even if it lengthens the edge of the rib of a 
rectangular tabular and makes it unite with 2h of wall side interfaces, good may be carried out, and you may prepare the salient of the 
configurations where the shape of the shape of a cylinder and a cone and others are arbitrary also as a configuration of a rib in one 
place or two or more places. 
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TECHNICAL HELD 



[Industrial Application] this invention relates to the two-color-molding method of the keytop of the illumination nature used for various 
inputs, such as a car radio, a car stereo, and a push-button phone dial. 
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PRIOR ART 



[Description of the Prior Art] When fabricating a character and a figure portion by the light-transmission nature resin, fabricating the 
other portion by the optical cover nature resin and fabricating a keytop, in the keytop showing characters and figures, such as "O" and 
"A" As shown in drawing 1 7 and drawing 18 , isolation partial 22b surrounded in the forming portion 21 of the light-transmission nature 
resin describing the closed contour other than this soma part 22a which fills the outside space of the forming portion 21 of a light- 
transmission nature resin will exist in the forming portion 22 of an optical cover nature resin. 

[0003] By the conventional two-color-molding method, a sliding mechanism is formed in the metal mold of a first shot, and in order to 
slush the optical cover nature resin 22 into the space for isolation partial fabrication at a second shot, passage like a tunnel is formed. 
This passage is extended from this soma part 22a of the forming portion 22 of an optical cover nature resin, and since it has passed 
through some backs of the light-transmission nature resin fabrication portion showing a character or a figure, when the space for 
isolation partial formation is filled up with the optical cover nature resin 22, an optical cover nature resin will be left behind to the 
passage concerned. 

[0004] Since optical cover nature resin partial 22c in this passage becomes a shadow and appears in the light-transmission nature 
resin fabrication portion 21 when putting the light sources, such as an electric bulb and light emitting diode, on a tooth-back side and 
carrying out illumination use of the keytop, it is reducing the legibility of discernment of the character in the portion concerned, or a 
figure. Moreover, since the configuration structure of the sliding mechanism for passage formation is complicated, golden die making is 
not easy and manufacture cost becomes high. 

[0005] Moreover, using a polycarbonate with the permeability of light, ABS plastics, methacrylic resin, etc. for a light-transmission 
nature resin fabrication portion as a typical material for creating the keytop of illumination nature by the two-color-molding method 
conventionally, and using the polycarbonate which does not have the permeability of light in an optical cover nature resin fabrication 
portion, ABS plastics, etc. is known. 

[0006] Thus, when the combination of the resin used conventionally performs two color molding, in a second shot, the plane of 
composition of two resins welds [ the light-transmission nature resin by which cooling solidification was carried out after the first shot 
end ] by pouring of heating melting and the pressurized optical cover nature resin, an interface exists, and it is unified as if there was 
nothing. 

[0007] Thus, in the state where the plane of composition was welded, as shown in drawing 1 9 , the rate at which the light irradiated 
with the degree of incident angle behind behind the light-transmission nature resin portion reflects in the interface of a light- 
transmission nature resin and an optical cover nature resin, and is emitted out of a keytop decreases, reduces the luminosity of a 
character or a figure, and reduces legibility. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] By this invention method, partial 2c for towage of the optical cover nature resin formed in the metal mold 4 of 
a second shot at the time of casting of the optical cover nature resin 2 as mentioned above When a knock-out pin 18 dissociates fi^om 
metal mold 4, it will be separated from partial for fragmentation 2e of the optical cover nature resin in 2d of portions for fr-agmentation 
of the optical cover nature resin in the 1st passage 8, and the 2nd path 10, Since it does not remain at all in the keytop of a final 
product, and the keytop excellent in the legibility of discernment of a character or a figure is obtained. [ that a shadow is made into the 
light-transmission nature resin fabrication portion 1 at the time of illumination use of a keytop ] 

[0030] Moreover, in order to use polyacetal resin, polypropylene resin, and polyamide resin as a light-transmission nature resin and to 
use the styrene resin represented by ABS plastics as an optical cover nature resin By changing variously the pressure which joins a 
keytop in order that a light-transmission nature resin and an optical cover nature resin may not weld in case metal mold 5 is separated 
after a second shot end. or in case the ejection pin 18 is projected and it dissociates from metal mold 4 It exfoliates in 2h of wall side 
interfaces where a light-transmission nature resin and an optical cover nature resin contact, and the thin space 24 which is the layer 
of air can be made. 

[0031] By the conventional two-color-molding method, when the light source is made to turn on from a keytop background, since the 
light-transmission nature resin and the optical cover nature resin are welding by the contact surfece, it has an angle in a light- 
transmission nature resin, and the size of refraction at 2h of wall side interfaces of the light which carried out incidence is decided by 
the difference of the refractive index of a light-transmission nature resin and an optical cover nature resin, a light-transmission nature 
resin and an optical cover nature resin — a kind — things — when a resin is used, the amount of the light which the difference of the 
refractive index in 2h of wall side interfaces has them, and reflects it at 2h of wall side interfaces since the rate of an optical refraction 
of many resins used for two color molding (nD) is in the range of 1.4-1.6 generally, and is emitted to the exterior of a keytop is 
decreased [ few ] 

[0032] Since the difference of a 2h [ of wall side interfaces ] refractive index turns into a difference of the light-transmission nature 
resin 1 and the air space 24 whose rate of an optical refraction (nD) is 1.0 by the two-color-molding method of this invention to it. 
Compared with the case where resins weld, the difference of a refractive index is large, as shown in drawing 20 , the amount of the 
light which reflects at 2h of wall side interfaces, and is emitted to the exterior of a keytop is made to increase, and the bright keytop 
excellent in the discernment nature of a character or a figure is obtained. 

[0033] In addition, ablation of 2h of wall side interfaces where such a light-transmission nature resin and an optical cover nature resin 
contact Although it is generated with the pressure which joins a keytop in case especially a means is provided and metal mold 5 is 
separated after a second shot end as there is nothing, or in case the ejection pin 18 is projected and a keytop is separated from metal 
mold 4 For example, if the keytop which established the undercut which is the grade in which an optical cover nature portion does not 
faW out from a light-transmission nature resin febrication portion in metal mold 4, or was separated from metal mold after the forming 
end is bent by hand or a pressure is applied using a fixture, much more positive ablation can be performed. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Therefore, in order for an optical cover nature resin fabrication portion not to remain behind 
a light-transmission nature resin fabrication portion and to check weld of the interface of a light-transmission nature resin fabrication 
portion and an optical cover nature resin fabrication portion, the purpose of this invention is bright and is offering the two-color- 
molding method which can fabricate the keytop excellent in the legibility of discernment of a character or a figure. 
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MEANS 



[Means for Solving the Problem] When it explains using the reference mark in an accompanying drawing, hereafter the two-color- 
molding method of the keytop of this invention Polyacetal resin or polyamide resin which has the permeability of light at a first shot. 
Injection molding of the light-transmission nature resin 1 which used polypropylene resin is performed. Injection molding of the optical 
cover nature resin 2 is performed by styrene resins, such as ABS plastics which do not have the permeability of light at a second shot 
it is isolated from this soma part 2a into the optical cover nature resin fabrication portion 2, and there is isolation partial 2b surrounded 
in the light-transmission nature resin fabrication portion 1. 

[0010] While establishing the 1st narrow passage 8 which carried out opening to the tooth-back side in the proper place of the light- 
transmission nature resin fabrication portion 1 which hits the tooth-back side of the space 7 where this soma part 2a of the optical 
cover nature resin fabrication portion 2 should be fabricated in a first shot The 2nd narrow passage 10 and the wedge rib 23 which 
carried out opening to the tooth-back side are prepared for the proper place of the light-transmission nature resin fabrication portion 1 
which hits the tooth-back side of the space 9 where isolation partial 2b of the optical cover nature resin fabrication portion 2 should be 
fabricated. 

[0011] In a second shot, while filling up the space 11 for partial fabrication of the metal mold 4 of another side for towage with the 
optical cover nature resin 2 with which the space 7 for fabrication of one metal mold 5 was filled up through the 1st passage 8. the 
space 9 for isolation partial fabrication of one metal mold 5 is filled up with the optical cover nature resin 2 through the 2nd passage 10 
from this space 1 1 for partial fabrication for towage. 

[0012] Although the mold goods which remained in metal mold 4 are projected by the knock-out pin 18 from metal mold 4 after pulling 
apart the metal mold 5 of another side from one metal mold 4, a resin is divided around the portions 2d and 2e for division of an optical 
cover nature resin fabrication portion at this time, and only partial 2c for towage of an optical cover nature resin remains in metal mold 
4. Thus, illumination use of the fabricated keytop is carried out in the light sources, such as an electric bulb and light emitting diode, at 
a tooth-back side. 
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EXAMPLE 



[Example] the example of illustration — metal mold 4 — the first shot bottom — the metal mold and second shot bottom — it is used 
also [ metal mold / both ] this metal mold 4 — a first shot top — it moves up toward metal mold 3. and the slide pin 16 is formed the 
bottom — metal mold 4 — standing — a slide pin 16 — a top — when it is in the position which moved forward most toward metal 
mold 3, the undercut 6 is beforehand established in the part to which it stands and which the upper-limit section side of a slide pin 16 
contacts 

[0014] a first shot top — the position corresponding to the space 7 where, as for the pillar-like pin 13 for the 1st passage formation 
attached in metal mold 3, this soma part 2a of the optical cover nature resin fabrication portion 2 should be fabricated in a second shot 

— the character section of a light-transmission nature resin, or the space 17 for figure section formation — projecting — a soffit side 

— the bottom — metal mold 4 stands and it is close to the upper-limit side of a slide pin 16 

[0015] moreover, a top — the pillar-like pin 14 for the 2nd passage formation attached in metal mold 3 is projected to the character 
section or the space 17 for figure section formation in the position corresponding to the space 9 where isolation partial 2b of the 
optical cover nature resin fabrication portion 2 should be fabricated in a second shot, and a soffit side stands it. and it is close to the 
upper-limit side of a slide pin 1 6 

[0016] moreover, a top — to metal mold 3, it is lower than the surrounding space 17 for figure section fabrication which is extended 
from the space 1 7 for figure section fabrication of a light-transmission nature resin, and projects to the space 9 where isolation partial 
2a should be fabricated, and space 17a for wedge rib fabrication of a thin wall configuration is prepared in the position which does not 
contact the side attachment wall of the space 17 for figure section fabrication at it 

[0017] the first shot shown in drawing 3 from drawing 1 — setting — the light-transmission nature resin 1 from a well-known injection 
unit — a top — the top from the resin inlet (tunnel gate) 12 of metal mold 3 — the character section of metal mold 3 or the space 17 
for figure section fabrication, and space 1 7a for wedge rib fabrication are filled up 

[0018] the first shot top after fabricating the character section or the figure section by the light-transmission nature resin 1 — metal 
mold 3 and the bottom — if the mold aperture of the metal mold 4 is carried out, it samples to the point of a pin 13 at the half-finished 
products of a keytop. the 1st passage 8 is formed in marks, and the 2nd passage 10 is formed in the remains of sampling of the point of 
a pin 14 

[0019] it was shown in drawing 3 after the forming end of a first shot — as — the bottom — metal mold 4 ~ standing — a slide pin 16 

— a top — if it is made to retreat in the direction opposite to metal mold 3 (i.e., if it is made to move downward) — the bottom — in 
metal mold 4, the space 1 1 for fabrication of partial 2c for towage of an optical cover nature resin is made the bottom — the 
aforementioned undercut 6 of metal mold 4 appears in the part which hits the medial surface of the space 1 1 for fabrication 

[0020] the second shot shown in drawing 7 from drawing 4 — setting — the optical cover nature resin 2 from a well-known injection 
unit — a top — the top from the resin inlet (side gate) 15 of metal mold 5 — the space 7 for fabrication of metal mold 5 is filled up 
this optical cover nature resin 2 — this space 7 for fabrication to the 1st passage 8 — letting it pass — the bottom — the space 1 1 
for partial fabrication of metal mold 4 for towage is filled up — having — further — again — this space 11 for fabrication to the 2nd 
passage 10 — letting it pass — a top — the space 9 for isolation partial fabrication of metal mold 5 is filled up the bottom — of the 
undercut 6 of metal mold 4, 2f of undercut portions of a convex is formed outside at the side of partial 2c for towage 
[0021] The wedge rib 23 projected to the space 7 for fabrication at this time remains with the configuration maintained which deformed 
with the heat and pressure of the optical cover nature resin 2 which flowed into the space 7 for fabrication, and deformed with cooling 
of the optical cover nature resin 2. and solidification. 

[0022] the second shot top after febricating the inside space and outside space of a character by the optical cover nature resin 2 — 
metal mold 5 and the bottom — if the mold aperture of the metal mold 4 is carried out — the bottom — the keytop containing partial 
2c for towage remains in metal mold 4 further the bottom — since a tension load concentrates and is added to partial for 
fragmentation 2e of the optical cover nature resin in 2d of portions for fragmentation of the optical cover nature resin in the 1st 
passage 8. and the 2nd passage 10 for the 2f of the aforementioned undercut portions when a knock-out pin 18 separates a keytop 
from metal mold 4, as shown in drawing 6 , the optical cover nature resin fabrication portion 2 is torn off and divided in these parts 
[0023] If polyacetal resin or polyamide resin, and polypropylene resin are used as a light-transmission nature resin at this time and 
styrene systems, such as ABS, are used for it as an optical cover nature resin like this invention, since weld by the contact surface of 
a light-transmission nature resin and an optical cover nature resin will be checked, partial 2c for towage of an optical cover nature 
resin is easily separated in 2g of interfaces of the portion for towage in contact with the light-transmission nature resin. 
[0024] Moreover, in the state where it is not welding to the surrounding light-transmission nature resin 1, it dissociates and isolation 
partial 2b of the optical cover nature resin which remained in the keytop at this time does not drop out, either, in order to act as a 
wedge at which the transformed wedge rib 23 turned. 

[0025] in order to slush the optical cover nature resin 2 into isolation partial 2a — the bottom — it was fabricated in metal mold 4 and 
partial 2c for towage of the optical cover nature resin used as a tension means at the time of fragmentation was shown in drawing 7 — 



as — the bottom — it moves up in the vertical direction of metal mold 4. and a slide pin 16 projects compulsorily from the space 11 

for fabrication 

[0026] the bottom which forms 2f of undercut portions in the side of partial 2c for towage — frictional resistance which stands 
although kicked, escapes from the undercut 6 of metal mold 4 at the time of ejection by the slide pin 16 from which it does not escape 
from the space 11 for fabrication in case partial 2c for towage separates a keytop by the knock-out pin 18, and comes out — or it is 
set up so that it may be caught and resistance may be obtained The side configuration of partial 2c for towage is not limited to this, 
but can be variously changed within limits which can attain the aforementioned function. 

[0027] In for example, the case of the keytop showing the character which has two or more isolation partial 2b of the optical cover 
nature resin surrounded in the light-transmission nature resin portion 1 as shown in "B". or a figure or in the case of the keytop to 
express [two or more ], the character which has isolation partial 2b surrounded in the light-transmission nature resin portion 1 like 
"AB", and a figure As shown in drawing 15 from drawing 10 . the space 1 1 for partial fabrication of an optical cover nature resin for 
towage is extended, and the pin 14 for the 2nd passage formation and space 17a for wedge rib fabrication are added to a necessary 
part corresponding to the number of isolation partial 2b, 

[0028] The optical cover nature resin 2 is filled up with this example into the optical cover nature resin 2 via the space 11 for partial 
fabrication for towage from the 1st one passage 8 by two or more space 9 for isolation partial fabrication. About other composition and 
operations, it is the same as that of the aforementioned example. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is up Shimokane type drawing of longitudinal section just before one example of this invention method is shown and being 
filled up with a light-transmission nature resin in a first shot. 

[Drawing 2] It is up Shimokane type drawing of longitudinal section immediately after filling up with a light-transmission nature resin in a 
first shot. 

[Drawing 3] a first shot — setting — the upper and lower sides — it stands by performing the mold aperture of metal mold, and a slide 
pin is moved — making — the space for fabrication of the portion for towage — the bottom — it is drawing of longitudinal section in 
the state where it made to metal mold 

[Drawing 4] It is up Shimokane type drawing of longitudinal section just before being filled up with an optical cover nature resin in a 
second shot. 

[Drawing 5] It is up Shimokane type drawing of longitudinal section immediately after filling up with an optical cover nature resin in a 
second shot. 

[Drawing 6] It is drawing of longitudinal section in the state where performed the up Shimokane type mold aperture in the second shot, 
and the knock-out pin divided the portion for towage of an optical cover nature resin. 

[Drawing 7] the second shot bottom — it is drawing of longitudinal section when standing the portion for towage of an optical cover 
nature resin from metal mold, and projecting by the slide pin 

[Drawing 8] It is drawing of longitudinal section of the keytop removed from metal mold, and is illuminated and used from the direction 
of an arrow. 

[Drawing 9] It is the front view of this keytop. 

[Drawing 10] It is up Shimokane type drawing of longitudinal section just before the isolation portion of an optical cover nature resin 
shows another example of this invention which fabricates the keytop which has more than one and fills up a light-transmission nature 
resin with a first shot. 

[Drawing 11] It is up Shimokane type drawing of longitudinal section immediately after filling up with a light-transmission nature resin in 
a first shot 

[Drawing 1 2] It is up Shimokane type drawing of longitudinal section immediately after filling up with an optical cover nature resin in a 
second shot. 

[Drawing 13] the second shot bottom — it is drawing of longitudinal section when standing the portion for towage of an optical cover 
nature resin from metal mold, and projecting by the slide pin 

[Drawing 14] It is drawing of longitudinal section of the keytop removed from metal mold, and is illuminated and used from the direction 
of an arrow. 

[Drawing 15] It is the front view of the keytop of drawing 1 4 . 

[Drawing 16] It is the perspective diagram of the creation process of the keytop concerning still more nearly another example of this 
invention. 

[Drawing 17] It is drawing of longitudinal section of a keytop fabricated by the conventional method, and illumination use is carried out 
from the direction of an arrow. 

[Drawing 1 8] It is the front view of a keytop shown in drawing 17 . 

[Drawing 1 9] It is the important section cross section showing the reflection model of the incident light in the interface of the light- 
transmission nature resin of a keytop, and an optical cover nature resin created by the conventional method. 

[Drawing 20] It is the important section cross section showing the reflection model of the incident light in the interface of the light- 
transmission nature resin of a keytop, and an optical cover nature resin created by this invention method. 
[Description of Notations] 

1 Light-Transmission Nature Resin Fabrication Portion for Character Section or Figure Sections 

2 Optical Cover Nature Resin Fabrication Portion 

2a A part for this soma of an optical cover nature resin fabrication portion 
2b The isolation portion of an optical cover nature resin fabrication portion 
2c The portion for towage of an optical cover nature resin fabrication portion 
2d The portion for division of an optical cover nature resin fabrication portion 
2e The portion for division of an optical cover nature resin fabrication portion 
2f The undercut portion of the portion for towage 

2g The interface of the portion for towage in contact with the light-transmission nature resin 

2h The wall side interface where a light-transmission nature resin and an optical cover nature resin contact 

3 First Shot — Public Funds — Type 



4 Metal Mold of Combination to First Shot and Second Shot 

5 Second Shot — Public Funds — Type 

6 Undercut of Metal Mold 

7 Space for this Soma Part Fabrication of Optical Cover Nature Resin Fabrication Portion 

8 1 St Passage 

9 Space for Isolation Partial Fabrication of Optical Cover Nature Resin Fabrication Portion 

10 2nd Passage 

1 1 Space for Partial Fabrication for Towage 

12 Resin Inlet of First Shot 

13 Pin for 1st Passage Formation 

14 Pin for 2nd Passage Formation 

15 Resin Inlet of Second Shot 

16 Stand and it is Slide Pin. 

1 7 Space for Fabrication of Light-Transmission Nature Resin Fabrication Portion 
1 7a Space for wedge rib fabrication 

18 Knock-out Pin 

23 Wedge Rib 

24 Air Space Produced by Ablation 
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